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(57) Abstract 

[Subject] In an optical PDS system connecting a parent device 
and a plurality of child devices through the TCM transmission 
system and the TDMA system, even in the case when the gaps 

10 of distances of respective transmission paths constituting 
a redundant system are not equal, the transmission delay time 
differences of the optical transmission paths are absorbed 
so as to achieve a non-hit forceful switching process. 
[Means to Solve the Problems] A parent device 1 is provided 

15 with a synchronous detection unit 104 which receives upward 
data from child devices 2, 3, 4 so as to detect a frame 
synchronous pulse, a delay time measuring unit 105 for 
measuring a delay time based upon the timing, delay-time memory 
units 106, 107 for holding the delay time, a delay-time transfer 

20 unit 109 for transferring delay data to the child side, a 
comparison processing unit 108 which compares delay times of 
the 0-system and the 1-system so as to control the transmitting 
and receiving timing, a downward delay control unit 110 for 
controlling the transmission timing of the downward signal 

25 and an upward delay controlling unit 111 for controlling the 
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receiving timing of the upward signal. 

[Claim 1] An optical transmitter-receiver unit control device 
5 for an optical PDS system, which uses the optical PDS system 
that connects a parent device and a plurality of child devices 
by using optical one-core bi-directional transmission in the 
TCM transmission system and TDMA control system, and that has 
two systems of redundant constructions of O-systemand 1-system 

10 between a section from the parent device to the star coupler, 
comprising in the 0-system and 1-system of the parent device: 
a synchronous detection unit which receives upward data from 
the child device on the receiving side, and for detecting a 
frame synchronous pulse, a delay-time measuring unit which 

15 measures a delay time of a signal transferred through each 
optical transmission path based upon the timing, 0-system and 
1-system delay-time memory units for holding the delay time, 
a comparison processing unit which compares the delay times 
of the 0-system and the 1-system so as to calculate a delay 

20 time difference for adjusting the transmitting and receiving 
timing, a delay transfer unit which transfers delay data 
measured in the delay-time measuring unit to the child side, 
a downward delay control unit which controls the transmission 
timing of the downward signal based upon the delay data 

25 calculated by the comparison processing unit, and an upward 
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delay control unit which controls the transmission timing of 
the upward signal based upon the same data. 

[PRIOR ART] Fig. 5 is a block diagram showing a circuit for 
5 controlling a transmission delay time on a parent side in a 
conventional optical PDS system. In the optical PDS system 
having a redundant construction consisting of two systems of 
transmission paths of a O-system optical transmission path 
5 and a 1-system optical transmission path 6 in a section from 

10 the parent device 1 to a star coupler 7 in the optical one-core 
bi-directional transmission, neither the parent device 1 nor 
a child device (not shown) is provided with a system for 
absorbing a delay-time difference caused by a difference of 
the optical transmission paths. Therefore, in the case when 

15 switching is made between the transmission paths, an 
out-of-synchronization state tends to occur, causing a 
signal-disconnection state for a long time; therefore, inorder 
to achieve a transmission path switching process that solves 
these problems, the transmission distances of the 

20 O-system/l-system are set equal to each other, and even when 
either of the optical transmission paths may be used, the 
transmission delay time is set to the same value. 

[0008] 

25 [EMBODIMENT OF THE PRESENT INVENTION] Referring to Figures, 
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the following description will discuss a preferred embodiment 
of the present invention. Fig. 1 is a block diagram that shows 
the entire optical PDS system, Fig. 2 is a block diagram that 
shows a parent device in accordance with the embodiment of 
5 the present invention, Fig. 3 is a block diagram that shows 
a child device, and Fig. 4 is a time chart that shows the 
operation. Here, in the following explanation, those parts 
that show featured constructions of the present invention will 
be discussed in detail, while with respect to those constituent 
10 parts that are the same as the prior art, the explanation thereof 
will be omitted. 

[0013] For example, on the child device 2 side shown in Fig. 
3, downward data, which is transmitted to the child side by 

15 shifting a downward signal by a predetermined delay control 
time in a downward chain control unit 101 on the parent device 
1 side, is received through an optical transmitter-receiver 
unit 201 and a downward signal processing unit 205. On the 
transmission side of the child device 2, the upward data is 

20 transmitted to the parent device 1 through control systems 
such as a synchronous detection unit 202, a synchronous counter 
203, a delay data detection unit 204 and a delay control unit 
206, and an optical transmitter-receiver unit 201 and a star 
coupler 7 . 

25 [0014] Next, referring to Fig . 4, an explanation will be given 



of the operation of an optical light transmitter-receiver unit 
control device in accordance with the present embodiment. 
First, on the receiving side, a synchronous detection unit 
104 detects a frame synchronous pulse of upward data that is 
5 received via the 0-system optical transmission path 5, and 
based upon this timing, the delay-time measuring unit 105 
measures a delay time of the optical transmission path from 
the child device so as to find delay data NcO. 
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